PAMAM dendrimers as delivery agents for antisense oligonucleotides.
To investigate the potential use of PAMAM dendrimers for the delivery of antisense oligonucleotides into cells under conditions that mimic the in vivo environment. We used HeLa cells stably transfected with plasmid pLuc/705 which has a luciferase gene interrupted by a human beta-globin intron mutated at nucleotide 705, thus causing incorrect splicing. An antisense oligonucleotide overlapping the 705 splice site, when delivered effectively, corrects splicing and allows luciferase expression. The ability of dendrimers to deliver oligonucleotides to HeLa Luc/705 cells was evaluated in the absence or presence of serum. PAMAM dendrimers formed stable complexes with oligonucleotides that had modest cytotoxicity and showed substantial delivery activity. The dose of the oligonucleotide, the charge ratio of oligonucleotide to dendrimer, and the size (generation) of the dendrimers were all critical variables for the antisense effect. The physical properties of dendrimer/oligonucleotide complexes were further investigated using sedimentation and gel electrophoresis methods. Effective oligonucleotide/generation 5 dendrimer complexes were macromolecular rather than particulate in nature, and were not sedimented at 100,000 RPM. Compared to other types of delivery agents, PAMAM dendrimers were more effective in delivering oligonucleotides into the nucleus of cells in the presence of serum proteins. Our results suggest that PAMAM dendrimers form nonparticulate delivery complexes that function in the presence of serum proteins and thus may be suited for in vivo therapeutic applications.